Mexican cloud forests, situated between 600 and 3000 m of elevation, exhibit a remarkable high biotic diversity. They follow a fragmented pattern, similar to that of an archipelago, that makes them suitable to vicariance modelling. A Parsimony Analysis of Endemicity (PAE) was applied to the presence/absence of 1267 species of vascular plants (gymnosperms, angiosperms, and pteridophytes) from twenty-four patches of Mexican cloud forests, in order to postulate a preliminary hypothesis of relationships. The single cladogram obtained grouped the twenty-four cloud forests into five clades. These results indicate that the Sierra Madre Oriental, Sierra Madre del Sur, and Serranías Meridionales floristic provinces do not represent natural units. A preliminary vicariance model is presented to explain the sequence of fragmentation of the Mexican cloud forests.
. Scale=1:3700 000.
INTRODUCTION
eastern Asia (Sharp, 1953 (Sharp, , 1966 Sharp & Iwatsuki, 1965) and tropical Africa (Matuda, 1953) , have been also postulated. Mexican cloud forests ('bosques mesófilos de montaña' sensu All these biogeographical considerations, however, have been Rzedowski, 1978) are difficult to characterize, although they generally proposed within a dispersalist framework, where are always found on humid and temperate areas, situated Mexico has been treated as the receptor of different floristic between 600 and 3000 m of elevation (Rzedowski, 1978; Luna elements, being transitional between the Nearctic and et al., 1988) . They exhibit a remarkable high diversity of trees, Neotropical regions. Vázquez-García (1995) based on a global which vary greatly in height, foliar architecture, and phenology nonmetric-multidimensional analysis of tree genera from the (Luna et al., 1994) , and a marked predominance of vascular Mexican cloud forests, obtained a T-shaped arrangement, in epiphytes and lianas (Webster, 1995) , which is probably due to which four clusters were apparent: (1) south-west Pacific (2) the usual presence of abundant fog. Their distribution follows interior highlands (3) Atlantic, and (4) northern Mesoamerican. a fragmented pattern (Fig. 1 ), similar to that of an archipelago, Unfortunately, he only included nine islands of this vegetation in which each of the islands has a particular floristic type in Mexico (Atoyac, Guerrero; Ocuilan, Morelos-México; composition.
Cerro Viejo, Jalisco; El Cielo, Tamaulipas; El Triunfo, Chiapas; Several authors (Puig, 1976; Rzedowski, 1978; east of the Sierra de Manantlán, Jalisco; west of the Sierra de 1989) have suggested that the Mexican cloud forests are Manantlán, Jalisco; Teocelo, Veracruz; and Valle de México, basically composed by floristic elements of three types: (1) Distrito Federal-México). temperate, particularly represented by the canopy trees, of
The fragmented pattern of these cloud forests makes them Nearctic origin; (2) tropical, mainly represented by herbs, suitable to vicariance modelling, and their biotic relationships epiphytes, and shrubs, of Neotropical affinities; and (3) may be more profitably investigated with cladistic endemic, relatively unimportant if considered at the generic biogeographic methods (Morrone & Crisci, 1995) . The lack of level, but very significant at a species level. Relationships of the Mexican cloud forests to floras of the Old World, namely cladistic analyses of cloud forest taxa, however, prevent us García (1996) from carrying out a formal cladistic biogeographic analysis have been assigned to the Mesoamerican Mountain region (Sierra Madre Occidental, Sierra Madre Oriental, Serranías that should involve the comparison of taxon-area cladograms. The Parsimony Analysis of Endemicity or PAE (Rosen, 1988;  Meridionales, and Serranías Transístmicas floristic provinces) by Rzedowski (1978) . The Volcán San Martín, although not Morrone, 1994 Morrone, , 1998 ) is a technique that can be applied to postulate a preliminary hypothesis of relationships, which can included by Rzedowski in this region, contains undoubtely a cloud forest (Challenger, 1998) , closely related to the cloud be then tested under a formal cladistic biogeographic protocol.
Our purpose is to postulate a general hypothesis on the forests of the Serranías Transístmicas province. Localities within the Sierra Madre Occidental were excluded from the relationships of the Mexican cloud forests, based on the distributional patterns of their vascular plant taxa.
analysis, because no complete floristic data were available for them. The Parsimony Analysis of Endemicity or PAE (Rosen, 1988 ; MATERIALS AND METHODS Cracraft, 1991; Myers, 1991; Morrone, 1994 Morrone, , 1998 Posadas, 1996) groups areas (analogous to taxa) by their shared taxa Data from 1267 species of vascular plants (gymnosperms, angiosperms, and pteridophytes) were obtained from published (analogous to characters) according to the most parsimonious cladogram. PAE data consist of area×taxa matrices and the floristic surveys (Carlson, 1954; Rzedowski & McVaugh, 1966; Rzedowski, 1970; Rzedowski & Palacios-Chávez, 1977; Vargas, resulting cladograms represent nested sets of areas (Morrone & Crisci, 1995 ). 1982 Ballesteros, 1986; Luna et al., 1988 Luna et al., , 1989 Luna et al., , 1994 Puig, 1989; Briones, 1991; Long & Heath, 1991; Díaz & Palacios- Taxa were coded for their absence (0) or presence (1) in each area in the data matrix (available upon request to the Ríos, 1992; Meave et al., 1992; Zamudio et al., 1992; Santiago & Jardel, 1993; Campos & Villaseñor, 1995; Ruiz, 1995; Téllez, senior author) . Taxa found in a single area -equivalent to autapomorphies-are not useful for assessing relationships, and 1995; Alcántara & Luna, 1997; Á lvarez del Castillo, 1977) , unpublished sources (Mayorga et al., 1998; thus were not included in the matrix. The cladistic analysis was carried with the heuristic search option in PAUP 3.1 in prep.), and data bases from research projects funded by the Comisión Nacional para el Conocimiento y Uso de la (Swofford, 1993) . The cladogram was rooted with a hypothetical area coded all zeros. Biodiversidad (Conabio) (Flores, 1992-94; Santana, 1993; García, 1996) . It is worth noting that these lists were examined in order to detect synonyms and avoid mistakes, updating them RESULTS with the relevant literature or comunication with specialists.
The units of the analysis were twenty-four Mexican cloud PAE yielded a single most parsimonious cladogram, with 3581 steps, consistency index of 0.354, and retention index of 0.291 forest localities (Fig. 1, Table 1 ). The majority of these localities ( Fig. 2 ; species diagnosing the nodes in the cladogram are vicariance model makes predictions about the sequence of detailed in Table 2 ). According to the cladogram, the localities fragmentations, which can be tested through the comparison analysed were grouped as follows (Fig. 3) .
of taxon-area cladograms of the taxa inhabiting them. Several earlier studies that examined the relationships among Volcanic Belt, which in our analysis appeared as part of the Sierra de San Carlos (Tamaulipas), Gómez Farías same clade. Puig (1989) found close relationships between (Tamaulipas), and north of Querétaro (Querétaro).
cloud forests situated in Tamaulipas and neighbouring localities (3) Pacific part of the Serranías Meridionales province: Sierra (belonging to the northern Sierra Madre Oriental) using taxa de San Juan (Nayarit), Nueva Galicia (Nayarit, Jalisco, at a generic level, although this was not so when considering and Colima), Manantlán (Jalisco and Colima), and San species. Alcántara & Luna (1997) and Sierra Madre del Sur. These results agree with those Altiplano. According to this author, there are large numbers of shared endemic species between the northern portions of of previous authors, which have referred to some of these conclusions. Smith (1941) , while analysing the distributional the Sierra Madre Oriental and the Sierra Madre Occidental, and also between these southern portions, so they cannot be patterns of the species of the lizard genus Sceloporus, found that the Sierra Madre Oriental should be divided into two considered as natural biogeographic units. Luna et al. (1994) also supported the separation of the Sierra Madre Oriental distinct portions: one to the south and another to the north. Liebherr (1991) studied the biogeographic history of the into a northern and a southern portions. Remarkable patterns of allopatrid speciation and high Mexican mountanious habitats inhabited by species of Elliptoleus and Calathus (Coleoptera: Carabidae). He endemism have been detected in several taxa associated to cloud forests. For instance, Vázquez-García (1997) established postulated that there was an ancient fragmentation that separated a tropical from an extratropical biota. The latter five regional archipelagos based on the distributional patterns of species of Magnolia. In the future, a formal cladistic was posteriorly fragmented in two areas: the Sierra Madre Oriental and the Sierra Madre Occidental plus part of the biogeographic analysis could provide a test of the vicariance (Rhamnaceae), and Styrax (Styracaceae). Challenger, A. (1998) 
